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1. HEJIU OCBOEHUSA JUCHUITJTIMHbI
Ilesibi0 0CBOECHMS AUCHMILNIMHBI ABJIsSeTCs: (OPMHPOBAHHE LEIOCTHOIO BOCHPUATHS (peHOMEHA KM3HH H
OMOJIOrMH KaK U3y4arollel ero CUCTEMbI HayK.
3agauM: M3ydeHHe OOINEH CHCTEMbI JKHBOW IPHUPOJABI M TEOPETHUECKMX IHPHHLMUIIOB OHOJOrHYEeCKOH
cucremMaruku. M3ydenne oCOOEHHOCTEH KHUBBIX OOBEKTOB M MX OTIMYHHM OT HEKMBOH NMPHUPOJBI ¢ TOYKH
3peHus. OMOJIOTMYECKOH M JKOJOMMYECKOW HayK, KPUTEPUEB U T'PAHMI] BBIICICHHUS KHBBIX OOBEKTOB.
CpaBHUTE/IbHOE H3ydYeHHE (YHJAaMEHTATbHBIX CBOMCTB KMBOI'O Ha Ppa3sHBIX YPOBHSAX OpraHH3aluu
OHOIOrHYECKUX OOBEKTOB. M3ydyeHue OpraHu3MOB B 9IKOJOTMYECKHX CHCTEMax C aKICHTOM Ha
abuoTryeckue (HakTopbl. 3aKOHOMEPHOCTH KPYTOBOPOTA BEILIECTB M YHEPIUH B DKOJOTHYECKHUX CHCTEMAX.
[IpoGaemMbl BOBHUKHOBEHHS U 00UIMX MpobieM (Guiioresesa Ku3HH.
. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jlucuunmna «O61mas GHOJIOrHsS» BXOIMT B 6a30BYIO YacTh. BKIIOYEHHOH B y4eOHBIN IUIaH MOATOTOBKH

Hakanaspos corsiacio ®I'OC BO no nanpasnenuto 06.03.02 [TouBosenenue
HeoOxoauma Ui JaibHEHIEro HM3y4eHHs TaKMX [UCHUIUIMH Kak «®Pusnonorus M OHOXHMHS

paCTeHHﬁ>>. «buosorus u KONIOTrUs MOYBY.

3. INJIAHUPYEMBIE PE3YJBTATBI OBYUYEHMUS 11O JUCHUITIJIMHE
[InaHupyemble pe3ysibTaThl OOYYeHHs] MO AMCLMILIMHE, COOTHECEHHBIE C IUIAHMPYEMBIMH pe3y/bTaTaMH
ocsoenus OITOI1

Kon YpoBeHb [TnaHupyemble pe3ynbTaTbl 00yUYeHHUs N0 AUCLMITIMHE XapaKTepU3yroulue
(hopmMUpyeMbIX OCBOEHMUH 9Tanbl GOPMUPOBAHUS KOMMETEHLIMH (110Ka3aTeIM OCBOCHHS KOMIIETEHLIMH )
KOMIIETEHLMH KOMIETEHLIMH'

k / 2 3
OK-7 | Yacmuynoe | 3sname: QyHAaMEHTAIbHBIC pa3lieibl 00IIeH OHOIOrMH. HEOOXOUMBIE [T OCBOCHHS

obuienpodeccuoHaTbHBIX JUCLIMUIIINH;

; ymemb: TIPUMEHSATHL 3HaHUsT B oOmacth oOuied OWONIOTMM  JUIs  OCBOCHMS
ob1enpoecCHOHATbHBIX AUCIHUILUIMH U pellieHHs IPOGECCUOHAIBHBIX 3a/1a4.
61ademb: 6a30BBIMH MPECTABICHUSIMHU pa3HOOOpa3uu OHOIOIHUYECKUX OOBEKTOB KaK
BeAyLIETO (hakTopa YCTOMUYHBOCTH JKHUBBIX CUCTEM OUOChEDPDI B LEJIOM.

OIlIK- | Yacmuunoe | 3nams: KHBbIE CHCTEMBI: WX MOJIEKYSPHYIO OpraHM3auuio, (QU3HYECKHE.
2 XUMHUYECKHE U OUOJIOrHYEeCKUe CBOMCTBA;

Ymems: XapaKTEepU30BaTb OCHOBHbIC OHONIOrHYecKre OOBEKThI, BbIAC/IASA UX CYLICCTBEHHbLIC

INPpU3HAKH 3aKOHOMEPHOCTH KU3HEACATECIIbHOCTH,

Baaoems: MeTOIaMU COBPEMEHHOU OUOJIOTUH.

IIK-3 | Yacmuunoe | 3wame: OCHOBHBIE KOHIENIIMM M METOAbI OHMOJIOTHYECKHUX HaAyK; CTPaTEruio
COXpaHeHHst OHOPa3HO0Opa3usi U OXPaHbl MPUPOIBIL.

Ymems:  WCIIONB30BaTh  0a30Bble  MPEJICTaBICHHS O  3aKOHOMEPHOCTSAX
HHIMBHIYAJIbHOTO  Pa3BUTHS  OHOJOrMYECKMX OOBEKTOB  IMPO(ECCUOHAIBHOM
JeITeIbHOCTH, MPHMEHSATh Ha IMPOM3BOJCTBE 0a3zoBble 0OLIENpOdecCuOHATbHbIE
3HAHMS 110 OUOJIOTHH;

Baaoems: OOIMMH H CIIEILIHATBHBIMH METOJIAMHU U3YUYEHHUSI SKOJIOTMYECKUX CUCTEM

[IK-6 | Hacmuunoe | 3name: MeTOAbI HAOMIOJEHHs, ONKCAHUS, HIACHTHU(UKANUU, KIacCU(DUKALMK.
KyJbTHBHPOBAHUS OHOJIOrMYECKHMX OOBEKTOB, COBPEMEHHBIE IIPEJCTABJICHHUS
TeHETHKE U CEeJICKIUH;

Ymems: aHaJIM3upoBaTb, CpaBHUBATb OUOJIOrHYECKHE MpouUECChI, ABJICHUSA, 00BACHATD
[NPpHYHUHbI yCTOFl'-lldBOCTH.. caMoperyJisiliMd U caMOpa3BHUTHUA OHUOJIOrHYECKHUX CHCTEM
Baaoems: METOJAMH MHKPOCKONHH, KYJIbTHBHPOBAHUS OHOJOTHYECKHX OOBEKTOB.
MareMaTuyecKod o0pabOTKH JaHHBIX

| ~
[lonHO€ 1M YaCTUYHOE OCBOEHME YKa3aHHOHW KOMNETEHLUNH



4. OBBEM U CTPYKTYPA JUCHUITJIMHbI
Tpya0eMKOCT TMCHHUILTHHBI cocTaBsieT 3_3adeTHble equHUIbL 108 yaco

Bunel yuebHoi
paboThl, BKIKOYas

CaMOCTOSATEJIbHYHO
paboTy CTY1EHTOBU
. DopMbl
- TPY0EMKOCTb (B O6bem yuebHol -
= yacax) padoThl,
3 KOHTPOJIS
= = o C NPUMEHEHUEM
Ne HaumMeHoBaHHe TEM W/WIIU pa3esoB/TeM © o = _ yCIEeBaeMOCTH,
S o = Z MHTEPAKTUBHBIX
n'n JUCLMITTUHBI c w = £ dopma
A = g METO/I0B y
= 8 | = o IPOMESKYTOUHOM
) g © a (B yacax / %)
jan 5 = L 8 aTTecTaluu
£ 8 | E O (no cemecmpam)
= 2| &
]
= =
: &
=
% 2/50
1 | O6uiue cBoiCTBA U 5 12 5 ) 5
(YHKITHOHUPOBAHHUE KUBBIX CHCTEM.
2 | Kierka — ocHOBHast popma 2/50
OpraHu3aluy KUBOU MaTEPUH.
MeToabl u3yuyeHus KJIETOK.
CTpyKTypHO — (hyHKIITHOHAIbHAS 2 3-4 2 2 S
OpraHu3alysi IPOKapUOTUUYECKUX U
IYKaPUOTUUYECKUX KJIETOK,
XUMHYECKUH COCTAB.
3 | OOMeH BeIIeCTB U YHEPTHUH. 2/50 p/k 1
Anabo113M 1 KaTabOoIU3M. 5 526 5 ) 5
dorocuHTe3. XeMOCHHTE3.
JIpixaHue.
4 | Muto3 u Meio3 2 7-8 2 2 5 2/50
S | PasmHoO)eHHe, pocT " 2/50
HHJIMBHU/IyaJIbHOE pa3BuTHe | 2 9-10 4 5
OpraHu3MOB.
0 | 3aKOHOMEPHOCTH epeadyn 2/50 p/k 2
reHeTU4YeCcKor HH(OPMALIUH.
['eneTnueckast opranu3anus 2 | 11-12 | 2 2 5
xpoMocoM. CrerieHue u
KPOCCHHIOBEP.
7 | Teopus ssomounn. Ilpoucxoxnenue | | it | 3 5 5 2/50
< = L b4 )
4eJloBeKa
8 | OcHoOBBl ~ dKOJIOrHH.  KOMIIOHEHTHI | 5.6 | o ) . 2/50
Z 2-10 4 L D
IKOCUCTEM. ATPOIKOCUCTEMBI.
9 | buochepa u yenoBek. AHTPOIIOTEHHBIE 2/50 p/k 3
BO3JeHcTBHA. OXpaHa NpUpObI U 2 1 17-18 | 2 2 5
cpeJibl OOMTaHHUS.
Bcero 3a 5 cemectp: 2 18 18 18 45 18/50 JK3amMeH
Hasnnuue B nucumniune KIT/KP
Htoro no aucuurivne 18 18 18 45 18/50 JK3aMeH

Yoenvnouit 6ec sanamuii, NposoOUMbIX 8 UHMEPAKMUBHBIX (hOPMAX O0IHCEH cocmasname He mernee 20% ayOumopHbIX 3aHAMUN O
barkanaspos u okono 40% Onst Ma2ucmpos u cneyuanucmos.

~ PacnipeneneHue ob11ero uncia 4acoB, ykazaHHbIX Ha npakTudeckue 3austs B YII, ¢ yuetom yacos Ha KIT/KP




Conepmaﬂne JEKIHOHHbIX 3aHATHH 10 AUCUHMILIHHE

1. O6mue cBoiicTBa M PYHKIIMOHUPOBAHHE )KHBBIX CHCTEM.

CywmHocTs U cyberpar xusHd. JKusHb kak ocobas ¢opma cymiecTBoBaHus MaTepud. CyOCTpar jKH3HHM!
HykjenHoBble kucsoThl (JIHK u PHK) u Genxu.

CroiictBa xuBoro. CrneuuduyHocts opranuzandd. OOMeH BEIIECTB U SHEPrHH. YIIOPAAOYCHHOCTD
cTpykTyphl. LlesocTHocTh ¥ auckpetHocTh. CaMoBocmpousBeleHHe M pocT. HacieacTBeHHOCTh |
H3MEHYUBOCTh. PaznpaxxuMocTtsb U nBuxkeHue. Peryisnus u oOpaTHas CBA3b.

VpOBHM OpraHU3allii KHUBOTO: MOJIEKY/SIPHO-TeHETUUECKUH, KIIETOUHbIH, OpraHM3MEHHbIH, MOIMYJISIHOHHO-
BH/IOBOM. OMOTeOLEeHOTHUECKUH, OUOCHEPHBIH.

2.Kaerka — ocHoBHast popMa OpraHu3aluM KUBoi MaTepun. MeTo/bl H3ydeHus KiIeToK. CTpyKTypHO
— (GYHKUHMOHAILHAS OPraHU3AUMSA NPOKAPHOTHYECKHX H JIYKAPHOTHYECKHX KJIETOK, XHMHYECKHii
COCTAaB.

MeTo bl H3y4eHust KJIeTOK. MUuKpockonuyeckas TexHuka. CBeToBas. (ha3oBO-KOHTPACTHa,
yabTpa(HoIeTOBas. TFOMHHECIICHTHAs ¥ 3JIEKTPOHHAst MUKPOCKOMNUs. [LIUTOXMMHUYECKHE METOIBI.
Jlnpdepenuuaiboe neHTprdGyrupoatue, xpomarorpadus u 371ekrpodopes. PEHTreHOCTPYKTYpHBIH
aHau3. MeTtoJ siiepHOro MarHUTHOTO pe3oHaHca. KyIbTUBHpOBaHHE KIIETOK Ha HCKYCCTBCHHbIX
IUTATEeIbHbIX CpeJax.

CTpyKTypHO-(pYHKIHOHATbHAS OpraHU3allksl TPOKapUOTHUECKUX KIeTOK. CTPOEHHE KIETOUHOH 000I0YKH.
OcoOeHHOCTH reHeTuYecKoro Mmateprana. OpraHou/ibl U BKIIIOUEHHS.

CTpyKTypHO-QYHKIIMOHATbHAS OpraHU3allks YyKapHOTHYECKUX KIeTOK. Mopdoioruyeckoe 1
GyHKIMOHAILHOE pa3HooOpasue kieTok. MemOpanHas cucrema. L{uTomnnazMaTnyeckuii MaTpuKC.
Krerounsie opranesuibl. [ eHeTHYeckHii MaTepUall.

PasmuoskeHue kietok. MUTOTHYECKOE e/IeHHE U ero OHoJIorudeckuid cMbicil. @a3pl MUTO3a. MHUTOTHYECKAS
AKTUBHOCTb pazIu4HbIX TKaHel. [IpsiMoe nenenue (aMUTO3).

TkaHu KUBOTHBIX M pacTeHH#. MexaHu3Mbl HHTETPAIMU KJIETOK B TKaHsX. MHopMalnnonHble nporecchl B
TKaHsiX. OCHOBHbIE TUIIbI TKAHEH U OCOOEHHOCTU I'MCTOI€HE3A.

DBOJIIOLMS KJIETOK U TKaHeH. OCHOBHBIE 3BOJIIOLMOHHBIE TEHACHIMH. [ UIIOTE3bI IPOUCXOKACHUS
YKapUOTHUYECKUX KJIETOK.

3. O6meH BemecTB U JHeprun. AHa00au3M U Katabdoau3m. Dorocunrtes. XemocuHres. [Ipixanue.
Anabomu3Mm u karabosus3M. Poib AT® B sHepreTudeckux npoueccax. ABTO- U reTepoTpodHbIE OPraHU3MBbL.
A»pobHOe U aHaspoOHoe abixaHue. Perysiuus Mmerabosn3ma.

[TocTyrnieHue BeliecTB B KIETKH. [TacCHBHBIA TpaHCIIOPT BelIeCTB B KieTKy. Karamusupyemas mudysus.
AKTHBHbBIH TIepeHOC. DHAOLUTO3.

®orocuntes. [Inanerapuas posb ¢porocunteza. dranbl GpotocuHTeza. Poib AT® u HAJI®. Xemocunres.
OCHOBHBIE I'pYIIIbI XEMOCUHTE3UPYIOLINX OAKTEpHiA.

[ToAroTOBKa HEPrUM K MCIOJIb30BAHUIO ([bIXaHue). OCHOBHbIE CTaMH AbIXaHUS. DHEpreTHUeCKHi OanaHc
aHa’poOHOro ¥ a’poOHOro Abixanus. OkucauTenpHoe GochopenupoBanue. Poib MUTOXOHPUH.
HMcnonb3oBanue sHepruu B kieTkax. OCHOBHBIE BH/IbI OMOJIOrHYecKoi paboThl B KieTkax. MeTaboau3m Ha
ypoBHE opranu3MoB. IIporcxoxaenue THIIOB OOMEHA.

4. MuTto3 u meiio3

5. PazmHoKeHHe, POCT U HHAUBH/IYaJIbHOE PAa3BUTHE OPraHHU3MOB.

becnosioe pa3mHoxkeHHe. PenpoayKTHBHBIM mpoliecc y BUpYcoB. BereratuBHoe pasmHokeHHe. [lenenue.
MeuoskecTBeHHOE JerieHne. @parmenrtanus. [loukoBanue. CnopoobOpazoBanue. BereraTHBHOE pa3MHOXKEHHE
KYJIbTYPHBIX PaCTEHHH.

[TonoBoe pazmHokenue. Konbroramusi u TpaHCAyKius kKak (OpMbI 1oj0Boro mpouecca. Komynsuusa y
OJHOKJIETOUHBIX OpraHu3MoB. ['ameroreHe3. OCHOBHbIE STanbl M OHOJOIMYECKMH CMBIC]I MeEHo03a.
Cnepmaroreses ¥ OBOreHes.

OcemeHenue u orogorBopeHude. HapyxHoe u BHyTpeHHee oceMmeHeHHe. 3uroreHe3. IlapreHorenes
(ECTECTBEHHBIA M HCKYCCTBEHHBIM). AHJAporeHes. | uHoreHes. J[BOHHOE OIJIOJOTBOPEHHE Y LBETKOBBIX
paCTEHUH.



UepenoBanue mokosieHuit. [ammonmuble W muruioujaHble (asbl pasButusa. IlepBudHoe 4YepenoBaHue
nmokosieauid. [lomoBoe W Oecronoe mnokoneHue. I'ameroput u crnopodur y pacteHuil. Bropudnoe
yepejoBaHue nokoJieHuH. [ 'ereporonus. Merarenes.

[TonoBo#t mumMopdusm. buosormueckuit cMbici nonooro aumopdusma. I'epmadpoautusM. VICTHHHBIA u
JIOKHBIA repMagpoIUTU3M Yy JKUBOTHbIX. ['epmadpoautusm y pacrteHui. OQHOLOMHBIE M JIBY/IOMHBIC
pacTeHusl.

OHTOreHes. ero THmbl ¥ nepuoausauusi. [lonstiue o6 oHTorenese. [IpooMOpHOHAIBHBIA STal pa3BUTHS.
OMOpuoHalbHBI neproa. JlpoGiaenue. OOpazoanue Mopyisl. baactyna. [actpynsauusa. Passuruie
3apOJIBIIEBBIX JIMCTKOB. ['HcToreHes W opraHoreHe3. JlubdepeHunanus u JeTepMHHALUSA KIETOK.
[TocToMOpHOHaNIbHBIM OHTOreHe3. KOBeHUIBbHBIN U yOepTaTHbIA neproapl. [IpsMoe U HenpsAaMoe pa3BHTHE.
buonoruueckuii cmpici Metamopdosza. Craperune u cmepThb. [IpoJoiKUTeNbHOCTE KU3HH. OcoOEHHOCTH
OHTOreHe3a PaCTeHUH.

[TporcxoKaeHre Crnoco0OB pa3sMHOXKEHHs. bHosoruyeckas pojb IOJOBOIO pa3MHOKeHUs. M3oramus.
aHu3oramust U ooramus. JKMBOpOKAEHUE U €ro OMOJIOTHYECKUH CMBICIL.

6. 3aKOHOMePHOCTH NepeIadyu reHeTuveckoii HHpopmanuu. I'eHeTHYecKkas opraHM3alUs XPOMOCOM.
CuenJieHne 1 KPOCCHHIOBeP.

JIOMHHaHTHOCTh U periecCHBHOCTh. OmnbiThl [, Mennens. Pacuienienue (cerperanus) reHoB. AJIEIbHBIE
reHbl. | OMO3UIOTHBIE U T€TEPO3UTOTHBIE OPraHUu3Mbl. MHOKECTBEHHBIN AJUJIENIH3M.

HesaBucumoe pacnpenenende reHoB. JIuruOpuHbie W OOMUrHOpuaHble ckpeluBaHus. CBoOoaHas
peKOMOMHAILIMS aJUIEJIbHBIX Map B ramerax. XpPOMOCOMHbIE OCHOBBI PACILEIUIEHUS M HE3ABHCHMOIO
riepepacripe/ie/IeH|s FeHOB.

HacnencTtBeHHOCTh,  CLEMJIEHHas ¢ HOJOM. MexXaHH3Mbl T€HETHYECKOrOo  ONpeJesIeHHs  MoJia.
JletepMUHHpOBaHHE TIOJNa OKpYyKarouied cpenoid. Posib  MOJOBBIX XPOMOCOM B KOHTPOJMPOBAHHH
IPU3HAKOB.

Cueruienne u  KpoccuHrosep. PaGorer T. Moprana. ['pynnbl cuersieHUsi. bBHOJOTHMYECKHH CMBICI
KpOCCHHTOBepa. MOoJIeKyJIipHble MEXaHW3Mbl M TE€HETHYECKMH KOHTPOJIb peKOMOMHAUMM. JIMHEHHBIN
NOPsIIOK TE€HOB B XPOMOCOME.

7. Teopus 3Bonouuu. [lponcxoxaenune yesiopeka

[IpencraBnenus o6 sBomonuu 10 Yapiza JlapBuHa. DBOJIONMOHHBIE NPEACTABIEHUS B aHTUYHOM MHMpE.
Metadusuueckue KoHIENIHH 210Xu Bo3pokaenus. JlokTpuHa abuoreHesa u ee onposep:keHue. Padbotst @.
Pequ u JI. [lacrepa. PasButue upen o mocieqoBaTeIbHOCTH M TpaHc(opManuu NpupoiHbix Ted. Teopus
sBositonmu JK. Jlamapka.

Y. JlapBHH M €ro TeopHs BOMIOLUH. JIBHKYIIUE CHIIbI BOJIONMHM. MeXaHH3M eCTeCTBEHHOIo 0TOopa.
3Ha4YeHUE JapBUHM3MA /ISl pa3BUTHUSL OUOIOTUH.

CoBpeMeHHBIE TPEJICTABICHUS O MPOUCXOKJIEHUM KM3HHU. Kpeanuonucrckue koHuenuuu. Konuenuuu
€CTECTBEHHOIO ITPOMCXO0K/IeHUE KU3HU Ha 3emue. Kocmuueckoe npoucxosxaeHue. [ unoresa naHcrnepMuH.
3emHoe npoucxoxaenue. Teopus A.W. Onapuna. Mozaesnb npeOHOTHUECKON IBOJIOLIUH.

XoJ1. TJaBHbIe HANpaBlIeHHs M JOKa3aTelbcTBa 3BOJIIOLUH. OCHOBHBIE STallbl Pa3BHUTHS KU3HHU Ha 3emile.
Hanpasnenuss maxposBomouuu. buonorudeckuit mporpecc: apoMopdo3. uaumoaganTtauusi, oOuias
nereHepauusi. buosorndeckuid perpecc W BbIMHpaHue. JlokazaTesnbCTBa SBOJIOLMHU: CPaBHUTEIIBLHO-
aHaTOMMYECKue, SMOPUOIOrHYEeCKHe. TaJIEOHTOJIOrHYeckue, Ouoreorpaduyeckue.

YueHue 0 MUKpO3BOJIIOLMH U BH1000pa3oBanue. [lonysiius, Kak »JeMeHTapHasi €IMHULA BOJIIOLMHU. 3aKOH
Xapau-BaiinGepra. Paboter  C.YerBepukoBa. @DaxkTopbl  HIBOJIOLMHU:  W3MEHYMBOCTb, MMIPALUs,
MOIY/ISILLMOHHbIE BOJIHBL, HM30JsLMsl, Oopb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIH OTOOp, Apeid TIeHoB.
Kpurepuu Buaa. MexanuszMbl BU1000pa3zoBaHust. AJTONATPHUECKOE U CUMIIATPHYECKOe BUA000pa30BaHHUE.
MrHoBeHHOE BU1000pa3oBaHKe. Y CTOHUYHBOCTH BHIOB.

8. OcHoBbBI 3K0/10rHU. KOMIIOHEHTBI YJKOCHCTEM. ATPOIKOCHCTEMBI.

9. buocdepa u ye10BeK. AHTpoNorenHble Bo3aeiicrBus. OXpaHa nNpUPobI H cpebl 0OUTAHHS.
[Togpasznenenuss u rpanunsl 6uochepsl. Tumbl BemecTB B Ouochepe. Onpenensitoinas posib KABOIO
BELIECTBA.

Dxojorudeckue cuctempl. CTpykTypa W (yHKIHs SKocucTeMbl. OCHOBHbIE (YHKIMOHAIbHBIC TPYIIIIbI:
NPOAYLIEHTBL, KOHCYMEHTBI, peayueHtbl. KpyroBopor BemiectB. llenu nurtanusi. Tpoduyeckue ypOoBHH.
DHEpPreTUYecKHUe MPOLECCh B IKOCUCTEME.

YcToHuMBOCTh 9KOCcHcTeM. OCHOBHBIE THIIBI JAMHAMMKH SKOCHCTEM M HX IPHYMHBI. DKOJOIHYECKHE
cykueccud. [IpolyKTUBHOCTB SKOCHUCTEM Ha pa3HbIX CTaausX cyKieccuu. KilmMakcHble cooOliecTna.



AHTPONIOreHHbIE BO3/CHCTBUS W HANpaBJICHHS 3THX Bo3aedcTBUM. MckyccTBeHHbIe sKocucTeMbl. OxpaHa
NPUPO/IbI ¥ Cpeibl OOUTAHUSI.
N 3
Copep:xanue J1a00paTOPHbIX 3AHATHIH 10 JUCUHILNIHHE

. YCTpOUCTBO CBETOBBIX MUKPOCKOIIOB U MpaBuIa paboThl ¢ HUMHU.
. YpOBHHU OpraHu3alliy *KHUBbIX CUCTEM.
. Tunsl K1€TOK
. KauectBennbie oTiiMuMs KMBOrO OT HekUBOro. OOMeH BemecTB U 3HEprud. OCHOBBI OMOXHMHH H
Haclle/ICTBEHHOCTH. [leieHne KIeTKu.
5. I'eneruka. [IpuHIUIIBI pellIeHUs] THIIOBBIX 3a/1a4.
0. I1uiueBble Lenu u TpopuyecKue ypoBHU
7. DKOJIOTrHYECKUE MUPAMHUIBI.
8. IIpoAyKTHBHOCTB IKOCUCTEM
9. IlpocTpancTBeHHas ¥ (yHKIIHOHAIBHAS OpraHu3anus 6uochepsl.
5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

B  npenogaBanuu  gMcuMiuiuHel  «Ob6was  Ouonoeus»  MCHOJB3YIOTCS — pa3HOOOpa3HbIe
oOpa3oBaresbHble TEXHOJIOIMHM KaK TPaJAULIMOHHBIEC, TAK U C NPUMEHEHHEM AKTHUBHBIX W HHTCPAKTHBHbBIX
METO/10B OOYUEHHSI.

AKTUBHBIC U HHTEPAKTHBHBIE METO/AbI O0YUYEHUS:
- Humepaxmuenas rexyus (mema 7);
- I pynnoeas ouckyccus (mema 9)
= lIpumenenue umumayuonnsvix mooeneu (mema 3,5);
- Pazbop konkpemnoix cumyayuii (mema 8,9);

= L o —

6. OHEHOYHBIE CPEJACTBA JJI51 TEKYIWEI'O KOHTPOJIA YCIIEBAEMOCTM,
MMPOMEKYTOUYHOMN ATTECTALIMU 1O UTOT'AM OCBOEHMS AUCHUILJIMHBI U
YYEBHO-METO/JUWYECKOE OBECITIEYUEHUE CAMOCTOSITEJIbBHOM PABOTHI
CTYAEHTOB

Bomnpocel k camMocTosiTeIbHOH paboTe cTyAeHTa
XUMHYECKHH cocTaB KJ1eTKH. Boaa M MUHepalibHbIe BELLECTBA B KIIETKE.
Crpoenue, kiaccupukauus U GyHKLUHUH YIJIEBOIOB.
Ctpoenue, knaccupukauus U GyHKLUHW JTUMHIOB.
CtpoeHue U KilacCUpUKaLMs aMUHOKHUCIIOT.
Crpoenue, knaccudukauus U GyHKLUH BUTAMUHOB.
Crpoenue, kiaccupukauus 1 GyHKUHN OEJIKOB.
Crpoenue u knaccuukalus GepMeHTOB.
Kunetnka ¢pepMeHTaTUBHOrO Kataiuza.
Crpoenue, kaccupukalus U GyHKLHH HYKJIEHHOBBIX KMCJIOT.
. XUMHUecKHii cocTaB KIeTkU. Bona U MUHepaibHbIe BELIECTBA B KJIETKE.
. BausHue BHyTpeHHUX W BHELIHUX (HaKTOPOB Ha (POTOCHUHTE3.
. Kocmuueckas posb dorocunresa.
. Ob1uas xapakTepuCTHKa M HTalbl bIXaHHS.
. JlpixaTenbHbIH KOYPPHULIMEHT.
. duToropmoHsl pocra.
. DUTOropMOHbI CTapeHHUs U CTpecca.
. OcHOBbI GHOTEXHOJIOTHH.
. HelicTBue paauaunu Ha pacTeHHUs.
19. AnnenonaTuyeckue B3aMMOJEHCTBUS B LIEHO3E.
20. YcTOHYMBOCTb pacTeHUi K 60JIe3HIM (MMMYHHTET).
21. JleiicTBMe Ha pacTeHMsl NECTULIMIOB.
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Bonpochl K peHTHHI-KOHTPOJII0
PeiituHr-konTposnb Ne 1
BAPUAHT Ne 1

" JlaHHbI MYHKT BHOCHTCS B paboyyro MpOrpamMmy TOJIBKO MPH HATMYHH MPAaKTHYECKUX/1ab0paTopHbIX paboT B y4eGHOM TIaHe.



1. BbLaessitoT clie1ytolue ypOBHY OpraHu3alii OMOJIOTHYECKUX CUCTEM:

o

. ’Ku3Hb cyuiecTByeT B BUJE:
A. 3aKpBITBIX CUCTEM
b. OTKpBITBEIX cUCTEM
B. ci10xkHBIX OHONOIUMEPOB
. OOMeH BelIEeCTB U PHEPTUHU. Pa3APaKUMOCTb. PENPOAYKLUs. HACIEACTBEHHOCTb U T.J. - 3TO:
A. OCHOBHbIE TPU3HAKHU KU3HH
b. ypoBHU opraHu3aiuu OUOJIOTMUECKUX CUCTEM
B.cyOcTpart xu3Hu
4. P.bpoyn obHapyKu:
A. aapo
b. knetky
B. nporoniazmy
. Knetka — ocHOBHasl GpyHKIIMOHAIbHAS €IMHUIIA )KUBBIX OPraHU3MOB — 3TO:
A. (GyHKLHS KIETOK
b. OCHOBHOM NMpU3HAK KU3HU
B. 0/1HO 13 MOJI0KEHUH KIIETOYHOU TEOPUH
6. [Iporonnasmy o6pasyror:
A. nuromuiazma 1 060J104Ka
b. nuromiasma u sapo
B. oGosouka u spo
7. BHyTpeHHsIs cpejia KIIETKH, T'/le IPOTEKAOT peaklud BHYTPUKIETOYHOIO 0OMEHA, Ha3bIBAKOT:
A. LUTOCKENET
b. nuronnasma
B. ruanonnaszma
8. CHHTE3 )KHMPOB U YIIIEBOJIOB IIPOTEKACT B:
A. BHI0171a3MaTHYECKOM CeTH
b. MuTOXOHpUSIX
B. opranounnax
9. O6s13aTe/IbHBIA KOMIIOHEHT BCEX KJIETOK:
A. XJ0ponacTbl
b. sapo
B. Bakyosu
10. JlaBaeHue, ¢ KOTOPbIM pacTBOPUTEIb (BO/IA) IPOHUKAET Yepe3 MeMOpaHy., Ha3bIBaeTCs:
A. U30TOHHUYECKUM
b. runepronnyeckum
B. ocMoTHueckum

(0'S)

V)]

BAPUAHT Ne 2
1. Ha k1€TOYHOM ypOBHE HU3Yy4YaroT:
A. IpOLECCHI, MPOTEKAIOUINE B JKUBBIX CHCTEMAX
b. XxpaHnenue reneruyeckoit uHGopManun
B. ctpoenue u KHU3HEACATENBLHOCTE KJIETOK
. CybcTparoM KU3HH SIBIISIETCS:
A. KOMILJIEKC CJI0KHBIX OMOMOJIMMEPOB
b. npeacrasienue o Ouosoruyeckon Gopme IBUKEHHUSI MAaTEPUU
B. rennr
3. Hayxka. n3yuaromasi cTpoeHHe, XMMUYECKHH COCTaB U (QYHKIHH KJIETOK, HX Pa3sMHOKEHHE, Pa3BUTHE H
B3aHMO/IEHCTBUE B MHOTOKJIETOYHOM OpraHU3Me, Ha3bIBAETCs:
A. uuTOI0rUs
b. 6uoJsiorus
B. 30010115
. sl.1TypkuHe oOpaTul BHUMaHUE Ha NOJYKUIKOE CTYJACHUCTOE BEIIECTBO H HAa3BaJ €ro:

9]
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A. spo
b. knerky
B. nporonnazmy
5. KuciiopoaHslii 3Tan sHepreTuyeckoro ooMeHa u 6uocuHTe3 crielupruuecknx OeKoB MPOTeKaeT B:
A. opraHoujax
b. MutoxoHapHsX
B. ruanonnasme
0. Knetku TkaHe# pacTeHUH M KUBOTHBIX HMEIOT:
A. Kpyriyto popMy U MeJIKHE pa3Mepsl
b. paszauunyio Gopmy U KpymHBIE pa3MepsI
B. paznuunyto popmy U pazmepsl
7. YTpaTa 0e1K0BOH MOJIEKYJIONH CBOEH CTPYKTYPHOH OpraHu3alliy, Ha3bIBACTCS:
A. neHartyparuen
b. rnoOynsipHoit cTpyKTypoii
B. BTopuuHOii cTpyKTYpO#
8. Yri1eBo/1bl BBITOJIHSIIOT TPU OCHOBHBIC (D)YHKIIHH:
1.

2.
3,
9. CoxHble BBICOKOMOJIEKYJISIPHBIE OHOIMOIUMEDPBI, MOHOMEPAMH KOTOPBIX SBIISIOTCS HYKJICOTH/IBI,
[IPEACTABIISAIOT COOOM:
A. TUITH B
b. Oenku
B. HyK/IEHHOBBIE KHCJIOTBI
10. JlpeBHue. HauOoJee IPUMHUTHBHO YCTPOEHHBIE KIIETKH. HA3bIBAKOTCS:
A. IPOKapUOTUYECKUMHU

b. sykapuoTHueckumMu

B. HekserouHble GopMbI
BAPUAHT Ne 3

—_—

. Ha opranu3zaMeHHOM ypOBHE H3y4aroT:
A. TIpOLECCHI, TPOTEKAIOIINE B JKUBBIX CHCTEMAX
b. ocobeHHOCTH CTpOEHUS U PYHKIHUU OTJACIBHBIX 0COOEH
B. resHeruueckue nNpouecchl, MPOTEKAIOIIHE B )KUBBIX CUCTEMAX
. CaM0OOHOBJIEHHE. CAMOBOCIIPOU3BEICHHE, CAMOPETYJISILIUS — ITO:
A. pyHIaMeHTaIbHEIE CBONCTBA JKHBOIO
b. cyOcTpat xu3Hu
B. 10oTOK BelecTB ¥ SHEPruu
PeanbHoe u3ydeHwe crpoeHHs ¥ (QYHKIMH KIETOK. HMX KOMIIOHEHTOB, XHMHYECKOIO COCTaBa.
B3aMMOOTHOILICHUH MEXKy KIETKaMU MHOTOKJIETOYHOTO OpraHu3Ma, SIBJISIIOTCS 3a/1a4aMHu:
A. 6uosoruu
b. uuronoruun
B. 30050rumn
4. Brnepsble KJIETKH OOHAPYIKHUIL:
A. A. Ban JleBenryk
b. A.llypkune
B. P.I'yk
. PenenTopsl. BOCIIpUHUMAIOIIHE ONpe/Ie/ICHHbIE XAUMHUUECKUE BELIECTBA, HA3bIBAIOT:
A. TIMKOKQJIUKC
b. riukosuc
B. depmenTs
6. Cnocob noriaieHus TBEPIbIX YACTHUII, HA3bIBACTCS:
A. nupdyzus
b. raukokaimkc
B. ¢arouuros
7. CucTeMOH KaHAJIOB M TTOJIOCTEH MPEICTABIEHb:

(8]
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A. MUTOXOHJPUH
b. sHponazMaruueckas ceTh
B. opranoubi
8. B cOopke OelKOBBIX MOJIEKYJT HETOCPECTBEHHO Y4YaCTBYIOT:
A. pubOCOMBI
b. mMuTOoxXOoHApUHU
B. sHponnazmaruyeckas ceTh
9. KonueHrtpanusi, 00€3BOKMBaHHE M YIUIOTHCHHE CHHTE3HPOBAHHBIX B KJIETKE OCJIKOB, KHPOB.
[10JIACaxXapHI0B U MOATOTOBKA UX K BBIBEJEHHUIO U3 KIIETKH, SIBISIETCS OCHOBHOM (PYyHKIIMEH:
A. pubocom
b. mMuTOXOHApHUH
B. xommnekca ['osb1ku
10. Opranou/ipl. coepKauifecs TOJIbKO B PACTUTEIIBHBIX KJIETKaXx:
A. N1aCTH/IbI
b. pubocombl
B. MutoxoHapun
.Petumunz-konmpons Ne 2
BAPUAHT Ne 1
1. CoBOKYNHOCTB ITPOLECCOB, MPOTEKAIOLINE B KJIETKE OT MOMEHTA €€ MOSBICHUS 0 FHOeTH UK JIC/IeHHS
Ha JIBE JIOYEPHHUE, BKIIIOYAIOLIEE U caMo JeJIeHUEe, Ha3bIBaeTC !
A. neneHue
b. JKU3HEHHBIH MK KIETKH
B. unrepdasa
2. CopnepxaHMe TI'€HETHMYECKOW HMHQPOpPMALMM B KJIETKE B MOCTCHHTETHMYECKHH [EPHOJ BBITIISIAT
CJIEIYIOLIUM 00pa3oM:
A. 2n2xp
b. 2nlxp
B. 2n3xp
3. CnoxHoe JelieHHE KJIETKH, OOYCIOBICHHBIH BaXKHEHIIMMH SIBICHHUAMH >KHU3HEAEATEIbHOCTH: DPOCT,
pa3BUTHE U T.II:
A. Melo3
b. anagaza
B. muTo03
4. Tlpn oceMeHEHHH TTPOUCXOIUT:
A. pa3MHOXKEHHE
b. muTO03
B. onnonorBopenue
. PasmHOkeHHe, KOTOpOe OCyIIeCTBIsIETCS BEreTAaTHBHBIMH YaCTSIMH TeJla OpraHu3Ma:
A. BEreTaTMBHOE Pa3MHOXKEHHE
b. mosoBoe pazmMHOKEHHE
B. cnopooGpa3oBanue
6. COBOKYNHOCTb HpOLECCOB pa3BUTHs OpraHu3Ma C MOMEHTa OOpa30BaHMs 3MIOTHI 10 CMEpPTH.
Ha3bIBaeTCs:
A. KU3HEHHbIH LUK
b. onrtorenes
B. rametorenes
7. PasnuuaroT 1Ba OCHOBHBIX THIIA PA3MHOKEHHS:

1.
2

9]

8. llepuon B KU3HEIEATEIBHOCTH KIETKH OT ee 00pa3oBaHus 10 Havaja CIEAYIOIIEro Je/ICH S :
A. unrepdaza
b. JKM3HEHHBIA UK
B. MHUTOTHYECKHH LIUKII
9. CoBOKYNHOCTb MPOLECCOB, IPOTEKAIOIINX B KJIETKE OT OJHOIO JEJIEHHUS JI0 JAPYroro, BKIKYAKOLIEE CaMo
JIeJIeHHE:



A. uHtepdasa
b. JKHU3HEHHBIA LUK
B. MUTOTHYECKHH ITUKIT
10. Opranu3mbl. He CHOCOOHBIE CHHTE3MPOBATH OPraHUYECKME BEILECTBA M3 HEOPraHUYECKUX U
UCMOJIB3YIOIIHE B KAYECTBE ITUIIU F'OTOBbIE OPraHUYECKUE COCTUHEHHS, Ha3bIBAIOTC:
A. retepoTpodHbIe
b. aBrorpodubIe
B. xeMOCHHTE3UpYIOIHMH
BAPUAHT Ne 2
I. COBOKYIHOCTB IPOILIECCOB, MPOTEKAIOLIMX B KJIETKE OT OJHOTO JE€JIE€HHs 10 APYTrOro, BKIIOYAIOIIEE CaMO
JICJICHUE, Ha3bIBACTCS:
A. MUTOTHYECKUM IMKJIOM
b. XU3HEHHBIM LMKJIOM
B. nenenuem
.. Kakoli ocHOBHO Iporiecc UeT B KJIETKE B CHHTETHYECKUHM TIEPHOI:
A. perumkauust mosekyn JIHK
b. poct
B. cunte3 PHK
CnocoOHOCTE KHBBIX OPraHM3MOB BOCIHPOH3BOIHMTH ceGe M0A00HBIX, 00€CIeunBas HENPEPLIBHOCTD U
[IPEEMCTBEHHOCTD KU3HU B PsI1y MOKOJICHHUH:
A. poct
b. pazMHOkeHUE
B. pa3zeutue
4. B pa3sMHOMKEHHM y4acTBYET TOJBKO OJHA POJIHMTENbCKAas OCOOb, M3 YacTH Tejla KOTOPOH pa3BHBAeTCH
JOYepHUH opranusMm. Takoe pa3sMHOKEHHUE HA3bIBACTCS:
A. 10JI0BOE pa3MHOKECHHE
b. Gecnosnoe pazmHoKeHHE
B. cnopoo6pasoBanue
5. IlIpouecc, obecneunBaomuil BCTpedy CrepMaro30uia U SHIEKIETKH, Ha3bIBAETCS:
A. BereTtaTMBHOE pa3MHOKCHHE
b. nosooe pasmMHoOKeHHE
B. ocemenenue
6. Ilpu monHoM apobneHMH (y JAHLETHHKA) Ha CTagud 32 GJacTOMEPOB 3apObIII HMEET BHJ STO/bI
MaJIiHbl U HA3bIBACTCS:
A. bilactomep
b. 6nacryna
B. mopyna
7. O6pazoBaHue ABYXCJIOHHOIO 3apO/Iblllia, Ha3bIBAETCS
A. biractomep
b. ractpynsuus
B. mopyna
8. TlocTomMOpHOHATBHOE pa3BUTHE MOKET OBIThH:

1.
2

1o
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9. Bun  Gecnonoro pasMHOXEHMs. IpH KOTOPOM HA MAaT€PHHCKOM OpraHu3Me o0pasyroTcs
CHELMATU3MPOBAHHbIE KJIIETKH, IPOPACTAIOIIHUE B HOBBIA OPraHW3M, Ha3bIBAETCS:
A. BEeretaTMBHOE pa3MHOKECHHE
b. cnopoobpasoratue
B. ocemenenue
10. Ilpu 1010BOM pa3MHOKEHUH [IPOUCXOAUT

BAPUAHT Ne 3



1. Ilepuon B JKU3HEIEATEIHHOCTH KIETKH OT ¢€ 0o0pa3oBaHHMs [0 Hayada CJIAEAYIOIIEro JIeICHHS,
Ha3bIBACTCS:
A. MUTOTHUYECKHUM LUKIIOM
b. unTepdazon
B. nenenuem
[lepeundcnuTh Kakve MPOLECCHI MPOTEKAIOT B  KJIETKE B  IMPECHHTETHYECKUH IEPUOJ:

(8]
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3. OOMEeH reHeTHYeCKOH HH(POPMALIUK MEXKITY OCOOSIMU OJHOTO BUA:
A. KOHBIOTalUsl
b. cnopooGpazoBanue
B. ramerorenes
4. COBOKYITHOCTB IPOLIECCOB Pa3BUTHs OpraHu3Ma ¢ MOMEHTa 00pa3oBaHHs 3UTOTHI 10 CMEPTH:
A. JKU3HEHHbIN UK
b. oHrTorenes
B. ramerorenes
OObeMHEHHE N'eHEeTHYECKOH HH(OPMALIUH JABYX POIUTEIBCKHX OPraHU3MOB B OJJHOH OCOOH:
A. T10JI0BOE pa3MHOKEHUE
b. 6ecniosnioe pasmMHOKEHHE
B. cnopoo6pazoBanue

n

6. Kako# 0CHOBHOM ITporiecc UAET B KIETKE B CHHTETHUCCKHM TEPUOI:

A. permmkauus mosekyn JIHK

b. poct

B. cuntes PHK

7. Knerku. obpasyroiiuecs: B pe3ybTare Apo0IeHuUs, Ha3bIBAIOTCS:

A. MopyJa

b. 6nactyna

B. 6iactomepnr
8. Y 6o/bLIMHCTBA MEPBUYHO BOJHBIX KHBOTHBIX (PbIO M 3€MHOBOJIHBIX) CIIEPMATO30UIbl H AHLEKIETKH
BLIOpACBIBAIOTCS B BOAY. TIJ€ M HPOMCXOMMT MX BCTpeya. Takoe OCeMEHEHHE Ha3bIBaeTcs

9, COBOKYIIHOCTB ITPOLIECCOB. MPOTEKAMOLIME B KJIETKE OT OJHOIO JEJEHHUs 0 APYroro. BKIIKOUAIOIIEE
camo JieJIEeHHEe, Ha3bIBAETCS:

A. neneHue

b. KM3HEHHBIN UKJI KIIETKH

B. unrepdaza
10. Ilocne oceMeHeHMs POUCXOIUT OILUIOAOTBOPEHHE C 0OPA30BAHUEM AMILUIOUAHON 3UTOTHL B KOTODOM
KaKJasg napa TOMOJIOTMYHBIX XPOMOCOM IIPEACTaB/IEHA OJHOM MATepPUHCKOM M OJHOH OTIIOBCKOM.
COCTOSIIIIMMH M3 OJHOM XpoMaTuasl, MM Inlxp+Inlxp— ....n....xp

3ajgaua 1B mpomecce MHCCHUMWBIMM [IPOM30LLIO pacUielieHde 17 MOIb IIIOKO3bL, M3 KOTOPbIX
KHCJIOPOJIHOMY pacIleNIeHHIO noaBepriuck 3 Mois. Onpenenute: 1) CKOJIBKO MOJIb MOJIOYHOM KHUCJIOTBI U
YIIGKHCJIOTO rasa Mpd 3ToM 00pa30BaHo: 2) cKobKO MOidb AT® npu 3TOM CHHTE3MPOBAHO: 3) CKOJIBLKO
SHEPIMH H B Kakod (opMe akKyMyJIMpoBaHO B STHX Moiiekynax AT®:; 4) CKOIBKO MOJIb KHCIOpPOJa
M3pacx0/I0BaHO Ha OKHCJIEHHE 00pa30BaBIIECHCs MPH ITOM MOJIOYHON KUCIOTHI?(OTBeT: 28 1 18 Mok, 142
MOJIb. 5680 kJIxk, 18)

3anaua 2B pesynbTare QMCCHMHIISALMH B KIE€TKaX 00pa30Bajoch 5 MOJIb MOJOYHOM KHUCIOTHI U 27 MOJb
yriaekucioro rasza. Onpeaenure: 1) CKOJIBKO BCETO MOJIb INIFOKO3bI H3PACX0I0BAHO; 2) CKOJIBKO U3 HUX I10J-
BEPIJIOCH TOJIBKO HEMOJIHOMY M CKOJBKO IIOJIHOMY PAacUICIIEHHIO; 3) CKOJIbKO MoJjiekya AT® mpu sTom
CHUHTE3MPOBAHO U CKOJIBKO SHEPIHH aKKyMYJIMPOBaHO; 4) CKOJIbKO MOJIb O2U3pacx0/0BaHO Ha OKHUCICHHE
oOpasoBasLieiicst MoouHOM kucaoTe?(OTBeT: 7; 4.5 + 2.5 Moab; 176 Mok, 7949 xJIx; 27).

3anaua 3B pesynpTaTe QMCCHMHIISALME B KIETKax 00pa30Bajoch 5 MOJb MOJOYHOM KHUCIOTHI U 27 MOJIb
yriiekuesoro rasa. Onpeaenure: 1) CKOJIBKO BCEr0 MOJIb TJIFOKO3bI H3PAaCX00BaHO; 2) CKOJIBKO U3 HUX M10/I-
BEPIJIOCh TOJIBKO HEIMOJHOMY U CKOJIBKO IIOJIHOMY paclueIuleHuto; 3) ckoibko AT® mpu sTOM
CHHTE3MPOBAHO M CKOJIKO SHEPIHH aKKyMYJIMPOBAHO; 4) CKOJIbKO MOJIb O2H3pacXo-J0BaHO HAa OKHCIIEHHE



obpasoBaslIekcs MOI0YHOM KMCI0TEI?(OTBeT: 1) 7 Mok 2) 4.5 Mok —HenoaHoMmy. 2.5 —nonHomy: 3) 176
Moiib AT®, 7040 x]Ixx: 27 O2)

Peumunz-konmpone No 3
Pewenue cenemuueckux saoau.
1Y 4enoBeka Kkapuii 1BeT IJ1a3 JOMHHHPYeT Haa TOMyObIM, a CHOCOOHOCTH Jlydllle BIajeTh IpaBoOM
PYKOH —Haj JIeBOPYKOCTBIO. IpHYEM TIeHbl OOOUX MpPU3HAKOB HAXOIATCA B Pa3sHBIX XPOMOCOMax.
Onpejienute reHOTUIBI X (PEHOTHIIBI ACTEH. €CIU MX POJMTENN —Kaperiasble MpPaBLIH. IeTePO3UTOTHBIE 110
oboum npusHakaM. KakoBa BeposSTHOCT poskIeHUs royboraa3oro pebenka —IeBIn’?
2.V 4enoBeka CyLIECTBYET J[Ba THIIA CJICMOTHL, KAXK/Ias U3 KOTOPHIX MMEET ayTOCOMHO —DEIeCCHBHBIH THII
Hacjie/10BaHus. ['eHpl, 00yCIOBIMBaABLINE 3TH NPH3HAKA. HAXOIATCSA B Pa3HbIX Mapax ayrocoM. Onpeaenure
BEPOSITHOCTb POXKACHHs CIIETNIOro pedeHKa, eCId U3BECTHO. YTO POAUTENH 3psiue, 00e 0abyIKH HMEIT
O/IMHAKOBBIA BHJI HACJIEJACTBEHHOMN CIENOTHI; B POJOCIOBHOM JIe/IyIIIeK ClIy4aeB HAC/IEACTBEHHOM CIIENOThI
HE BCTPEYaIoCh.
3.Y 1po30oduiibl reH cepoit OKpackM Tejla JOMHHHPYET Hajl FEHOM YEPHOTO [BETA. 'eH JUIMHHBIX KPbUILEB -
HaJl FEHOM YKOPOUYCHHBIX KPbUIbEB. JIAT€TEPO3UIOTHBIX CAMOK CKPECTH/IM C CAMIIAMH. HMEBLIMMU YEPHOE
TEJI0 M YKOPOYCHHBIC KpbUIbA. B mOTOMCTBE OKa3aloch CepbIX € UIHHHBIMH KpbUIbIMH 0ocobed 1419,
YCPHBIX € YKOPOUCHHBIMH KPbUTbAMH -1398. 4epHBIX ¢ JUIMHHBIMHU KPBUIBSMH -280, cepbIX ¢ YKOPOYEHHBIMH
KpbUIbsiMH -289. CocTaBbTe cXeMy cKperuBaHus. COOTBETCTBEHHO NPUBEIEHHBIM PE3yIbTaTaM CKpellHBa-
HHsl YKaXKMTE. KaKOe U3 NPUBEICHHBIX HHMKE YTBEP)KICHUH IPaBHIIbHO:Q) F€HbI CLEIUIEHBI: aJlJIeH CEepoi
OKpACKH TeJla U YKOPOYEHHBIX KPbLIbEB HAXOIAATCSA B OJHOM XPOMOCOME, a ajlIeJId YEPHOM OKpacKu Telia U
JUIMHHBIX KpPBLILEB —B €€ romosiore. Bo BpeMs Meii03a pou3oiiesl KpOCCUHIoBep: 6) reHbl He CLEIIEHb] U
HaxoAdTCd B pasHbIX I1apax TIOMOJIOTHYHBIX XPOMOCOM: B) T€Hbl CIEIJICHBL &ICH YEPHOM OKpacKH
TC/la ¥ YKOPOYECHHBIX KPbUILEB HAXOAATCS B OJHOH XPOMOCOME, a ajllIe/Id Cepol OKPACKU Tejla U JUTHHHBIX
KPbUIbEB -B ee romoJiore.Bo Bpems Meifo3a npou301iies KpoCCHHIOBED.
4. Y Apo30Quiibl reH KpacHBIX I71a3 JOMHHHPYET Hajl F€HOM OeNbIX IJ1a3. a IeH JUIMHHBIX KPbLILEB -Hall
[CHOM YKOPOYCHHBIX KpBLIbEB. JIMreTepO3UrOTHBIX CaMOK CKPECTHJH C CaML@MH, MMEBLIMMHU OeJlble
rj1a3a ¥ KOPOTKHE KpbLibsi. B moTomMcTBe 0Kazanock 511 MyX ¢ KpacHBIMH IJ1a3aMU M JIJMHHBIMH KPbLIbSAMH.
499 -¢ KpaCHBIMHU IJ1a3aMH U YKOPOYEHHBI-28
MH KpbLIbAMH. 504 -C GelIbIMH I71a3aMH M JUIMHHBIMH KPBUIBSIMH, 509 -¢ GeNbIMM T1a3aMK M YKOPOUYEHHBIMH
KpbLibsiMu. CocTaBbTe cxeMy ckpemuBaHusi. OIpefesUTe TUII HACIEAOBAaHHS M (GCIM BO3MOJKHO)
pPacCTOsIHUE MEATY TeHaMHU.
5.V 1posogunbl aieb HOPMaTbHBIX KPBUIbEB V2IOMHHUPYET Hajl alleleM 3a4aTO4YHBIX KPBUIBEB VL. a
alie/lb  HOPMAaJbHOM ~ KpacHO#W  oOKpacku rma3 P -Hag amwreneM myprnypHo#i okpacku Iyas p.
['OMO3HrOTHYIO MYXy JHMKOrO THIA CKPECTHIH C GECKPBUIOH MyXOH ¢ IypHypHBIMH [JIa3aMH. a 3areM
TI0JIy4CHHBIX MOTOMKOB CKPECTH/IH MEKy co00i. Bo BTopoM nokosieHuu nony4uin 157 MyxX AMKOro THIA.
161 mypmypHornasyio 6eckpbutyto. 29 KpacHOIIa3bIX OECKPBUIBIX M 33 KPBUIATBIX C yPIyPHBIMH [JIA3aMHQ.
ObbsicHuTE N0y4eHHbIE pe3yibTaThl. Pernenue. IIpu CKpelMBaHUHU IBYX AUTETEPO3UTOT COMNIACHO 3aKOHAM

~

Menzens cieoBalo 0KuIaTh CEAYIOUIETO paclieluienus: 9 MyX MHKOrO THIA @ 3 KpacHOIJIa3ble
OeckpbUible : 3 KpblLIaThle C IIypIypHbIMH [nasamu : | mypmypHornasas Geckpbutas. HaGiogaemoe
PacCIICIICHHE PE3KO OTIMYACTCS OT 0XKHMAAEMOr0. JTO yKa3plBaeT HA TO, YTO HE BBINOJIHAETCS TpeOOBaHHE
HE3aBHCHMOIO HACJIC[IOBAHUS HEAUICNbHBIX I'€HOB, T. €. I'€Hbl VEH D HAXOISTCA B OJHOH XPOMOCOME.
I'ereposurorel VgP/vgps ocHoBHOM 06pasyrot rametsl VePu vep. TIpu moIHOM cliemniennu pacuierieHue B
F2nomkno 6wtk 3 Vg-P-: 1 vgvgpp. Tametsr Vegpu vgPoGpaszoBamich B pe3yibTaTe KpOCCHHIOBEpa —
ICPEKPECTa XPOMOCOM. MOKHO OMNpeNeuTh paccTosHUE MekIy reHamu vegu p. OHO Gyjaer paBHO mpo-
LCHTY KPOCCOBEPHBIX 0co0ei: (29 + 33) : 380 * 100% =16.3%.0t1Bet. ['eHbl, onpeaesionne IPU3HAKA
«IIypHYpHBIC IJla3a» M «3a4aTOYHbIC KPbI-JIbs», HAaXOAATCS B OJHOH XpPOMOCOME Ha paccTosHuu 16.3
CaHTUMOPraHUIbI.

6.M3BecTHa HaciecTBeHHast (popMa paxuTa. TPYIHO MOIIAOMIAsCS JIeYeH 0. B Opakax My»4UH, KOTOpbIE
B JICTCTBE CTPAJAJIK STHM 3a00JICBAHUEM. C HOPMAJIbHBIMH JKEHIMHAMH JI0UYEPH BCETr1a OOJIBbHBL, @ CHIHOBbSI
Bcerja 310posbl. Kak Hacnenyercs 3abosieBanue?

7.Y 4enoBeKka reH reMouIMH CLEMIeH ¢ X-XpOMOCOMOM. JleBylka. oTel KOTOPOH HMel reMo(QHIIHIO,
BBIXOJIUT 3aMy’X 3a 3J0pOBOr0 MyX4uHy. OnpenenuTe BEPOSTHOCTb POKACHHUS B STOH CEMbBE 3J0POBBIX
JeTe



Bonpocsl K 3k3aMeHy
1.Ilpeamer u 3a1auu OGHOJIOTHH.
2.Meto1bl OHOJIOTHYECKUX UCCIIETOBAHMMA.
3.Kpartkas ucTopusi CTaHOBIICHUS] OHOJIOTHH KaK HayKH.
4.YpoBHU OHOJOTUYECKOM OpraHU3alMH.
5.YpOBHH CTPYKTYpHOH UG PepeHIIHalnN OPraHH3MOB.
6.1IpokapuoTbl. JyKapHOTHI
7.Bupycbl —HekseTouHas popMa KU3HH.
8.OCOOEHHOCTH CTPOCHUS PACTHTEILHON, SKHBOTHOM U TPUOHOM KIIETKH.
9.Ilonsitue 06 aHabOIMYECKOMH KaTabOJIMYECKOM aIlnapaTe KJIETKH
10.Opranennbl  KJIETKH (SIpO. MUTOXOHJPHH. ILIACTHBL, JIK30COMBL anmapar | oJibIKH.
SH/IOIIA3MATHYECKHH PETUKYTYM, pUOOCOMBL. LIUTOCKENET): CTPYKTYpa U QYHKIHH.
1'1.Postb BOJIBI B 5KM3HEACSTEIBHOCTH KJIETKH.
12.0pranuueckue coeMHEHHUs KIeTKH. beku, yriaesosl, tunuasl. Ctpoenne, GyHKIHH
13.Hykneunoselie xucnotel. Mogens VYotcona-Kpuka. CsoiictBa monekyan JIHK. O6ueit
NPE/ICTABIICHUS O IIOTOKE SHEPTUM U UH(POPMALIMH B IPUPOIE.
14.®otocunTes. CBETOBBIE H TEMHOBBIE PeaKilMK (POTOCHHTE3A.
15.XeMocuHTe3. 3HaUYEHHE XEMOCHHTE3A.
16.bronornyeckoe okuceHne. ITanbl OKUCICHHUS TIIFOKO3bI IPH KJIETOYHOM JIbIXaHHH.
17.Paznoobpasue GopM pasMHOKEHHS B IPUPOJIE
18.becnonoe pazmuokeHue. CriocoObl 6ECIIOIOI0 pasMHOKEHUS
19.1TonoBoe pasmuoxkeHune. CocoObI HOJTOBOIO Pa3MHOKEHHUSI.
20.KneTouHblii UKL
21.MuT03. (assl MUTO3a. BHOOrHYECKOE 3HAYEHHE MUTO3a. AMHTO3
22 Meiio3. ®a3bl Meiio3a. 3HaueHue Meiio3a. OTanune Meioza 0T MUTO3A.
23.. buocuntes Gellka Kak B3aMMOJEHCTBHE IIOTOKOB BEUIECTBA. MH(GOPMALMK U SHEPIHH.
DTanbl cHHTE3a Oellka.
24 PoJjib HYKJIEMHOBBIX KHCIIOT B OHOCHHTE3e Oerka.
25.Perynsauus cunresa Gesika METOI0M HHIYKLMHK M penpeccut (cxema JKakoba u Mo-Ho).
26.lnauBHayabHOE pa3sBUTHE OPraHu3MoB. [lepHoIu3anus OHTOreHesa.
27.Teopust KpUTHUYECKHUX [IEPHOIOB.
28 .I'enetnueckuit kog. OCHOBHBIE CBOMCTBA FEHETHYECKOTO KOJIa.
29.Bo3BpaTHoe, aHATH3UPYIOLIEe CKPELMBAHHE.
30.I'eneruxa nona. CuerieHHOE ¢ IIOJIOM HAC/IeIOBaHUE
31. I3MeHYHMBOCTD: €€ BH/IbI U 3HAYCHHE
32. Teopuu BO3HHUKHOBEHMs SKH3HH: KPEAUHOHH3M: CAMOIPOM3BOJILHOE 3apOXKICHHE:
[AHCIIEPMUSL; TEOPHUS CTALIMOHAPHOI'O COCTOSIHUSL, OHOXUMHUYECKAs YBOJIOLIMSL.
33.DBOIIOLIMOHHBIH HOIXO/, €0 UCTOKH. CYLIHOCTh M 3HAYCHHE
34. U3MeH4YMBOCTD, €€ BU/IbI U 3HAYCHHE.
35.Ionstne o Bume u momynsuud. Ilomynsius —SIeMeHTapHask SBOJIIOLMOHHAS EIMHHMIA.
36.Ananrtanuu.
37.I1ytu nocTrxeHus: GHOIOrHYECKOro Iporpecca.
38.JlokasaTebCTBA YBOIOLMH OPIraHHYECKOTO MUPA.
39.JIBHKyLIME CHITBI BOJTIOLMK: HACIIEACTBEHHOCTD, 6OpL6a 3a CyIIECTBOBAHKE, H3MEHUHBOCTD,
€CTECTBEHHBIN 0TOOD.
40.®opMbI €CTECTBEHHOTO 0TOOPA.
41.Kpurepuu Buaa.

42 .BunoobpazoBanue. [lytn  BupooGpasoBanust (¢uneruueckoe, TuOPUIOreHHOE, JIH-
BEPreHLIMSA).
43.OCHOBHBIE HaNpPaBJICHHUS JBOJIOIMMOHHOIO Mpolecca (buosoruyeckuii nporpecc.

OuosIoruueckuit perpecc).



44.MHoroobpasue BMIOB KaK pe3yibrar »HBOONMH. CHCTEMA OpraHMYECKOro MHUpA.
45 IlpuHuMnbl Ki1acCUGUKALUH KUBBIX OPraHU3MOB.

46.KpaTkas xapakTepucTHKa OCHOBHBIX I1aPCTB, THUIIOB U KJI4CCOB KUBBIX OPTaHH3MOB.
47.1lonynauys U ee OCHOBHBIE XapPAaKTEPUCTHKH (POXKIAEMOCTb, CMEPTHOCTH, BO3pacTHas
10JIOBast CTPYKTypa, AUHAMUKA [TOIYJISILHM ).

48.Ilonsarue o 6uonenose. CTpykrypa

OuolieHo3a.

49.Tuns! B3aMMOOTHOIIICHHH OPraHU3MOB B OMOLIEHO3axX. [IUILEBbIE LENH U CETH.
50.IlonsiTue 06 skocucteMe u 6uoreoreHose. CTpykTypa GMOreoLeHo03a.
51.9ransl sBosmonuu 6uocdepsr. [lousitue o Hoocepe.

52.0cHOBHBIE I100aIbHBIE YKOJOTHUECKHE TTPOOIIEMbI COBPEMEHHOCTH

53. Jlemorpadudeckuit B3pbiB, €ro MPHYUHBI U IOCIIEACTBHS.

54.3arpsa3HeHue OKpyKaIOIIeH Cpe/Ibl U MTOPOKIAEMBIE UM ITPOOIIEMEI

55. Ilpo6ema riobatbHOro MOTEIICHUS U «030HOBas» MpobieMa.
56.YHHYTOXKEHHUE JIECOB. JIerpaalis IOYBEHHOIO TOKPOBA M OIYCTHIHUBAHUE.

57.CoxpaHeHue OUopazHOOOpa3Hsl.

58.0OxpaHsieMble IIPHPOIHBIE TEPPUTOPHH.
59.IlonsiTHE O palMOHAIBHOM MPUPOIOINOJIL30BAHUH. DKOJIOTUYECKHE MPUHIUIIBI  pa-

IHOHAJIBHOTO MIPHUPOJ0II0JIE30BAHHUS

@OH/I OLEHOYHBIX CPEJICTB [UIsi MPOBEACHHS AaTTECTAIMM YPOBHS C(OPMHPOBAHHOCTH
KOMITETEHIMH 00y4arolmXcsl 10 JUCUUILIMHE 0OPMIISETCS OTAEbHBIM JOKYMEHTOM.

7. YYEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE

AUCHUIIJIMHBI
7.1. KHHrooGecne4eHHOCTH
HaumeHoBaHue nuTepatypbi: aBTOp, Ha3BaHKeE, BUJ [on KHHUI'OOBECITEYEHHOCTb
HEAAHER, MAn IEELR0 S KoaudecTBo 3k3eMmispoB Hanunuue B 31€KTpOHHOM
u3faHui B GUOIMOTEKE 6ubaunoreke Bal'y
Bal'V B cooTBeTcTBUH C
OI'OC BO
| 2 3 4

OcHoBHas nuteparypa*

IJTaGopaTopHbIit IPaKTHKYM MO AUCLMIIMHE 2015 71 http://e.lib.vlsu.ru/hand
«OButas Goorus» le/123456789/4267
lllenteposa E. M. PoxxkoBa A. H.; Biagum. roc. yH-
TuM. A. I". u H. T'. CtonetoBbix. — Bnaaumup : U3a-
Bo Bal'V, 2015. - 116 c.
2. Wywkeud H.U. Bruoxumus. Kypc nekuuit no 2011 26 http://e.lib.vlsu.ru/hand
Ouoxumuu . M3a-Bo Briaanmupckoro 1e/123456789/2951
roCyapCTBEHHOro yHuBepcutera, 2011. 41c¢.
3. buodusuueckue OCHOBbI KUBBIX CHCTEM: yuebHOE 2015 31 http://e.lib.vlsu.ru/hand
nocodue le/123456789/4505
Ky3nenos A. A. ; Biragum. roc. yu-t um. A. . u H.
[". CroneToBbix. — Bnagumup : MU3a-so Bal'V, 2015.
-128 ¢
4. Bo3pacTHasi aHaTOMMUSI, (PU3MOJIOTHS 1 TUIHEHA: 2014 26 http://e.lib.vIsu.ru/hand

npaktukyM, ['pauesa E. I1. Baxtanrosa I'. M.
Kansa6un B. A. Ycoes B. M. Uyiikuna M. A. U3n-Bo
Buaaumupckoro rocyiapcTBeHHOTo yHUBEpCUTETA,

2014. 36c¢.

1e/123456789/3425

JlonoiHuTeNnbHas JUTEpaTypa

EcTtecTBeHHOHayuHas kKapTHHA Mupa: yuebHOe
nocobue, I'ybepuaroposa JI. U..- Bragumup :

2016

61 http://e.lib.vlsu.ru/handle
/123456789/4905




Buiiapumupckuii rocy 1apcTBeHHbIH yHHBEPCHTET
uMeHHn Anekcanapa ['puropbesuda u Hukonas
['puropweBuya Crosetoswix (Bal'V), 2016 .- 70 c.

7.2. llepuoanyecKkre H3JaHUSA

KypHai [Tousosenenue (http://sciencejournals.ru/journal/pochved/)
KypHan Arpoxumus (http:/sciencejournals.ru/journal/agro/)

L R R

KypHan 3emuenenue (http:/jurzemledelie.ru/)

7.3. UHTEpHET-pecypehl
. Onexktponnas 6ubanoreka dakymbrera [TousoBenenus MI'Y um. M.B. JlomoHocoBa
http:// www.pochva.com/

. Enunbii rocynapeTeHHBIN peecTp MoYBeHHBIX pecypcoB Poccun http:/egrpr.esoil.ru/
. http://egrpr.soil.msu.ru/
s http://TTouBoBen. pd

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLUILIUHDbI

JUisi peanusanuu JaHHOW [MCUMIUIMHBL MMEIOTCS CHECHHAIBHBIE TOMELIeHHs Ul
NIPOBE/ICHUS 3aHATUH JICKIHOHHOIO THIA., 3aHATHH J1abOpaTOpHOro THIMA, TIPYMIOBBIX M
MH/JMBUJIyAJIbHBIX KOHCYJIbTAlMi, TEKYLIEr0 KOHTPOJIS M IPOMEKYTOYHOH AaTTEeCTAIHH.
JIaboparopHble. npakTHYeCKHE U NEKIMOHHbIE 3aHATHS IPOBOASTCS B «OOIIel GHOTOrHHY aya.
413 -1. Ilepeuenn HCMOJB3yeMOro JHMIEH3HOHHOIO NPOrPAMMHOr0 obecreuenus Windows 7.
Microsoft Oftice 2010.
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